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(57) ABSTRACT

In a vehicle rear body structure in which a muftler is
disposed below a rear cross member disposed to extend
transversely below a rear part of the body of a vehicle, a
lower end portion 10 of the rear cross member 7 extends
downwardly to substantially the same height of that of a
lower end portion 4¢ of a rear bumper face 4a disposed
rearward of the rear cross member. Accordingly, it 1s pos-
sible to prevent the generation of heat deformation by
protecting from heat related effects from a muifler a lower
end portion of a rear bumper which tends to easily heat
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VEHICLE REAR BODY STRUCTURE

BACKGROUND OF THE INVENTION

The present invention relates to a vehicle rear body
structure for preventing heat from 1nfluencing a rear bumper
by an exhaust muffler disposed at a rear of a vehicle body.

An exhaust muifler 1s disposed under the floor at a rear
part of the vehicle body so as to be oriented 1n a longltudmal
direction. In this muffler, a rear end face of a main body of
the muiller faces closely a rear end portion of the rear part
of the vehicle body and a tailpipe for discharging exhaust
gases 1S extended to the rear from the rear end face of the
mufitler.

Incidentally, a bumper 1s disposed at a lower rear end
portion of the vehicle body, and in many cases synthetic
resin bumpers are adopted from the viewpoint of improved
impact absorption properties, formability, external appear-
ance and the like. On the other hand, the rear end portion of
the mufitler main body which 1s heated faces closely the front
of such a synthetic resin bumper, and therefore, there a risk
exists that the bumper face may deform from heat effects
resulting from the heated mulifler so disposed.

To cope with the risk, countermeasures are conventionally
taken thereagainst which are illustrated in FIGS. 3 and 4.

FIG. 3 1s a longitudinally cross-sectional side view
explaining a lower main portion of a rear part of the vehicle
body which shows an example of the related art.

In the figure, reference numeral 51 denotes a rear cross
member provided 1n a transverse direction of the vehicle
body at the rear part thereof, and the rear cross member 1s
provided to extend between rear end portions of left and
richt side members 52. A rear bumper 54 1s disposed
rearward of the rear cross member 51. A bumper face 54a of
the rear bumper 54 confronts the rear cross member 51.

A mutiler 53 1s disposed below the rear cross member 51
in such a manner as to be oriented 1 a longitudinal direction
of the body. An exhaust tailpipe 53¢ 1s provided to protrude
to the rear from a rear end face 53b of a cylindrical main
body 53a having a large diameter, and the rear end face 535
of the mufller 53 approaches a bottom piece portion 54b bent
to the front from a lower end portion of the bumper face 54a
of the rear bumper 54, whereby that portion of the rear
bumper 1s easily subjected to heat deformation.

As aresult, part of the bottom piece portion 54b of the rear
bumper 54 1s cut to the rear to provide a notched portion 55
so that the closely disposed muifler 33 and rear bumper 54
are spaced away from each other via the notched portion 5§
so provided to thereby prevent the heat deformation of the
rear bumper at that portion that would otherwise result from
heat dissipated from the mulffler 53.

With the countermeasures 1llustrated 1n FIG. 3, since the
bottom piece portion 54b of the rear bumper 54 which 1s
casily heat deformed 1s cut to provide the notched portion
55, there are caused problems that the structure 1s not
preferable to the quality 1n external appearance and that
since part of every bumper has to be cut, the cutting work 1s
complicated and troublesome.

FIG. 4 1s a longitudinally sectional side view of a lower
main portion of a rear part of the body of a vehicle which
illustrates another example of the related art.

In this countermeasures, a muftler 53 1s covered with a
heat shield 56, and the heat shield 56 comprises an upper
plate portion 564 for covering at least from a rear portion to
a rear-half portion of a main body 53a of the mufller and an
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end plate portion 565 which 1s bent from a rear end portion
of the upper plate portion 56a to suspend downwardly

therefrom for covering at least an upper-half portion of a rear
end face 53b of the muiller 53.

The heat shield 56 prevents heat related effects on the
portion of the rear bumper 54 which 1s easily heat deformed
especially at the end plate portion 56b.

With the countermeasures illustrated in FIG. 4, while
several mconveniences are caused by the provision of the
notched portion 1n the rear bumper shown 1n FIG. 3, the
following inconveniences are also caused. Namely, since the
heat shield 1s needed, the number of parts 1s increased. Since
supporting members and a supporting structure are sepa-
rately needed for the heat shield, the structure of the rear part
of the body becomes complicated. As a result, the structure
1s disadvantageous from the cost and weight point of view.
In addition, since the heat shield i1s provided above the
mufiller under the rear part of the body where the space is
limited between the mufller and the body, the capacity of the
mufitler 1s reduced, this leading to a risk that the performance
of the muftler 1s affected.

SUMMARY OF THE INVENITON

The invention was made to solve the problems. It 1s an
object of the present invention to provide a vehicle rear body
structure for ensuring the prevention of heat related effects
of a muifler on a rear bumper without substantially modi-
fying any of the original configuration and structure of the
rear bumper by, for example, providing a notched portion
and hence damaging the external appearance of the rear
bumper and implementing the prevention with a simple
structure while reinforcing a rear part of the vehicle body.

In an attempt to solve the problems, according to a first
aspect of the invention, there 1s provided a vehicle rear body
structure 1n which a mufller 1s disposed below a rear cross
member disposed 1n a transverse direction at a lower portion
of a rear part of a vehicle body. In the vehicle rear body
structure, a lower end portion of the rear cross member 1s
extended downwardly to reach substantially the same height
as that of a lower end portion of a rear bumper face disposed
rearward of the rear cross member.

According to the first aspect of the invention, the lower
end portion of the rear cross member which 1s extended
downwardly to substantially the same height as that of the
lower end portion of the rear bumper face 1s interposed
between the rear end portion (rear end face) of the muffler
and the rear bumper to function as something like a heat
shield, whereby the effects of heat radiating from the mutfler
on a part of the rear bumper, which easily heat deforms, 1s
thereby to protect the rear bumper from the heat from the
muftler.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an explanatory back view of a rear part of
the body of a vehicle;

FIG. 2 shows an enlarged sectional view taken along the
line 2—2 1n FIG. 1;

FIG. 3 shows an explanatory longitudinal sectional view
of a lower main portion of a rear part of the body of a vehicle
according to one example of related art; and

FIG. 4 shows an explanatory longitudinal sectional view
of a lower main portion of a rear part of the body of a vehicle
according to another example of related art.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

An embodiment of the mnvention will be described below
with reference to the accompanying drawings. Note that the
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drawings are to be viewed 1n a direction 1n which reference
numerals are oriented.

FIG. 1 1s an explanatory back view of a rear part of a
vehicle body.

The figure 1s a back view of a rear gate portion 2 of the
vehicle 1 with a rear door for closing a rear opening 3 and
rear wheels being omitted, and a rear bumper 4 1s disposed
at a lower portion of the gate portion 2 1n such a manner as
to extend 1n a transverse direction of the body over the
overall width of the vehicle.

A mufller 5 connecting to a rear part of an engine exhaust
pipe 1s disposed 1n front of a right-hand side of the rear
bumper 4 1n such a manner as to be oriented 1n a longitudinal
direction of the body.

An upper-half portion of a rear end portion 5b (rear end
face) of a main body 5a of the muffler 5 is concealed by the
right-hand side portion of a rear bumper face 4a of the rear
bumper 4 and a lower-half portion thereof 1s exposed to the
rear. A tail pipe Sc for discharging exhaust gases 1s disposed
below a lower end portion of the rear bumper 4 1n such a
manner as to open toward the rear.

FIG. 2 1s an enlarged sectional view taken along the line
2—2 1n FIG. 1.

In the figure, reference numeral 6 denotes one of left and
right sidde members, and a rear cross member 7 1s provided
to extend between rear end portions of the side members and
1s joined thereto. The rear cross member 7 1s a hollow
structure having a closed cross section constituted by an
inner 8 element and an outer element 9 which are joined
together. Flange portions 6a, 6b provided at the rear end
portion of the side member 6 1n such a manner as to extend
vertically are welded to upper and lower portions of a face
of the mner 8 which faces to the front of the vehicle, and
upper and lower portions of the outer 9 which 1s disposed
rearward are welded to upper and lower portions of a rear
face of the inner element 8, whereby the inner element 8 and
the outer element 9 are integrated to the side members 6.

The rear cross member 7 1s situated at a rearmost portion
of the body as a vehicle body constituent member, and the
rear bumper 4 made of a synthetic resin 1s disposed rearward
of the rear cross member 1n such a manner as to extend 1n
the transverse direction of the body as has been described
above. The rear bumper 4 comprises the bumper face 4a
which 1s spaced away to the rear from the rear cross member
7 1n such a manner as to confront 1t, an upper shelf piece
portion 4b which 1s bent from an upper end portion of the
rear bumper face 4a to the front so as to extend forward and
a lower bottom piece portion 4c which 1s bent from a lower
end portion of the rear bumper face 4a to the front so as to
extend forward.

Consequently, the rear bumper 4 1s formed substantially
into an angular C-shaped configuration.

The rear end portion 5b of the mufiler 5 1s situated 1n front
of the bottom piece portion 4¢ of the rear bumper 4 1 such
a manner that an upper-half portion of the muffler § is
covered with the bumper face 4a of the rear bumper 4, and
a lower end portion of the mner element 8 of the rear cross
member 7 1s situated between the rear end portion 5b of the
mufitler § and the bottom piece portion 4¢ of the rear bumper

4.

In the above rear bumper structure, the rear cross member
7 1s constructed as below.

A lower portion of the rear cross member 7 suspends and
extends downwardly. In this embodiment, the lower portion
8a of the mner element 8 suspends and extends downwardly,
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and an extension 10 which extends downwardly 1s provided
integrally with the lower portion 8a of the inner element 8.
Consequently, the extension 10 1s part of the rear cross
member 7 which extends downwardly as an integral part of
the rear cross member 7.

A lower end portion 10a of the extension 10 of the rear
cross member 7 1s situated at the same height as that of the
bottom piece portion 4c¢ which constitutes the lower end
portion of the rear bumper 4.

According to this structure, the downward extension 10a
of the rear cross member 7 has 1ts lower end portion 10
situated at the same height as that of the lower end portion
of the bumper face 4a of the rear bumper 4 and 1s then
situated between the bottom piece portion 4c of the rear
bumper 4 and the upper-half portion of the rear end portion
5b of the muffler 5 which 1s disposed in front of the bottom
piece portion 4¢ of the rear bumper 4.

Thus, the extension 10a of the rear cross member 7 1s
disposed 1n front of the bottom piece portion 4¢ of the rear
bumper 4 which 1s situated close to the rear end portion 55
of the muifler 5 and hence 1s easily subjected to the effects
of heat radiating from the rear end face of the muffler 5 and
suppresses the effects of heat radiating from the rear end face
of the muftfler 5, whereby the heat deformation of the bottom
piece portion 4c¢ of the rear bumper 4 and the effects of the
heat deformation on the bumper surface 4a attributed to the
heat deformation of the bottom piece portion 4c can be
prevented, thereby making it possible to realize the instal-
lation of the rear bumper 4 which is stable and 1s not affected
in configuration by the heat effects of the mufller 5 and has
no elffect on the quality in external appearance.

In addition, since the extension 10 1s situated at the same
height as that of the bottom piece portion 4¢ of the rear
bumper 4, the extension 10 remains mvisible when viewed
from the rear of the vehicle, providing a good external
appearance.

Incidentally, the extension 10 of the rear cross member 7
1s provided so as to extend transversely along the full length
of the rear cross member 7, and therefore, the extension 10
suspends and extends integrally downwardly along the full
length of the rear cross member 7. Consequently, when
compared with a conventional structure in which no exten-
sion 1s provided on the rear cross member, the rigidity of the
rear cross member 7 of the embodiment can serve to increase
its rigidity, and as a result, this improvement 1n rigidity of
the rear cross member 7 contributes to the improvement 1n
rigidity of the structure of the rear part of the body of the
vehicle.

In addition, since the lower end portion of one of the
constituent members of the rear cross member 7 only is
suspended and extends downwardly, the configuration of the
rear bumper does not have to be modified as done with the
conventional example shown 1 FIG. 3. Furthermore, no
additional heat shield needs to be installed as a separate
member, and the support members and support structure for
the heat shield are not required separately, both being
required 1n the conventional example shown 1n FIG. 4.

Thus, while the embodiment of the invention has been
described heretofore 1n which the extension 10 1s formed by
extending the lower end portion of the mner 8 of the rear
cross member 7 1in such a manner as to suspend downwardly,
the extension may be formed by extending a lower portion
of the outer element 9 to suspend downwardly.

The following advantage will be provided by the structure
of the mvention described above.

According to the first aspect of the invention, there is
provided the vehicle rear body structure 1n which the muftler
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1s disposed below the rear cross member disposed 1 the
transverse direction at the lower portion of the rear part of
the vehicle body. In the vehicle rear body structure, the
lower end portion of the rear cross member 1s extended
downwardly to reach substantially the same height as that of

the lower end portion of the rear bumper face disposed
rearward of the rear cross member.

According to the structure of the first aspect of the
invention, the lower end portion of the rear cross member
which 1s extended downwardly to substantially the same
height as that of the lower end portion of the rear bumper
face is interposed between the rear end portion (rear end
face) of the muffler and the rear bumper to function as
something like a heat shield.

I

Consequently, the effects of heat radiating from the mui-
fler on the part of the rear bumper which easily heat deforms
1s suppressed by the lower end portion of the rear cross
member which extends downwardly, whereby the rear
bumper 1s protected from the heat from the mufifler.

In particular, according to the invention, since the lower
end portion of the rear cross member only has to be caused
to extend downwardly, the number of components 1s not
increased, which 1s the case with the conventional example
shown 1n FIG. 4, and therefore, the rear bumper can effec-
fively be shielded from heat from the muftler with the simple
structure.

In addition, according to the invention, since the lower
end of the rear cross member 1s caused to extend down-
wardly at the position which 1s spaced away to the front from
the rear bumper so as to function as a so-called heat shield,
there 1s no need to provide a notched portion in the rear
bumper, and therefore, the invention 1s also advantageous in
that the quality 1n external appearance can be improved.

Furthermore, according to the invention, since the rear
cross member extends downwardly, the rigidity of the rear
cross member 1itself can be improved, and as a result, the
improvement can contribute to the improvement in rigidity
of the body of the vehicle.

What 1s claimed 1s:

1. A vehicle rear body structure comprising:

a rear cross member extending in a vehicle transverse
direction and disposed at a lower portion of a rear part
of a vehicle body;

a rear bumper face disposed rearward of said rear cross
member; and
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a mulller disposed adjacent to said rear cross member,

wherein said rear cross member has a lower end portion
that extends downwardly to reach substantially the
same height as that of a lower end portion of said rear
bumper face,

wherein the lower end portion of the rear cross member 1s
not connected to the rear bumper face and a gap exists
between the lower end portion and the rear bumper
face.

2. The vehicle rear body structure according to claim 1,
wherein the rear cross member 1s a hollow structure having,
a closed cross section.

3. The vehicle rear body structure according to claim 2,
wherein the closed cross section of the rear cross member 1s
constituted by an 1nner element and an outer element which
are joined to each other.

4. The vehicle rear body structure according to claim 3,
wherein said lower end portion of said rear cross member 1s
a lower end portion of said inner element.

5. The vehicle rear body structure according to claim 4,
further comprising:

left and right side members between which said rear cross
member extends,

wherein each of the side members has flange portions that
are provided at a rear end portion so as to extend
vertically.

6. The vehicle rear body structure according to claim 5,
wherein the flange portions of each of the side members are
respectively welded to upper and lower portions of the inner
clement.

7. The vehicle rear body structure according to claim 6,
wherein upper and lower portions of the outer element are
welded to the upper and lower portions of the inner element,
thereby integrating the nner element and the outer element
to the side members.

8. The vehicle rear body structure according to claim 1,
wherein the rear bumper face has a substantialy c-shaped
Cross section.

9. The vehicle rear body structure according to claim 1,
wherein the rear bumper face 1s made of a synthetic resin.

10. The vehicle rear body structure according to claim 1,
wherein the mufller 1s disposed below said rear cross mem-

ber.
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